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GDIDB TO USE 

IWHODOCTIOM 

The Canadian Great Lakes Basin Intake/Outfall Atlas will be used by 
various public organizations as well as private concerns for water quality 
assessment studies, pollution control plans, investigation of bacterial 
pollution problems at bathing beaches and in the formulation of long range 
management strategies . 

The Ceunadian Great LjJces Basin, Intake Outfall Atlas is composed of eight 
separate volumes as listed below: 

Volume 1 - Lake Superior 

Volume 2 - St. Marys River 

Volume 3 - Lake Huron/Georgian Bay 

Volume 4 - St. Clair River/Lake St. Clair/ 

Detroit River 
Volume 5 - Lake Erie 

Volume 6 - Niagara River/Welland Canal/Helland River 
Volume 7 - Lake Ontario 
Volume 8 • St. Lawrence River 

For the purposes of this project, questionnaires were sent to appropriate 
individuals at public and private intake and outfall facilities. 
Facilities may fall into any one of the industrial categories, or it can 
be a municipally or provincially operated Water Treatment Plant (WTP) or a 
Sewage Treatment Plant (STP) . Municipalities were also contacted for 
information regarding various outfalls such as storm, combined, and 
sanitary sewers that discharge to the Great Lakes System or tributary 
stream. The bulk of the data were received by Kleinfeldt between December 
1986 and June 1987. 

A list of Ontario municipal, provincial and private industrial operations 
was developed using several sources including: IMIS and UMIS listings, 
from the Water and Wastewater Management Section, Regional Abatement and 
Utility Officers, Reports from the International Joint Commission, earlier 
versions of this Atlas, reports amd discussions with various individuals. 
In order to be included in this Atlas identified operations must either 
discharge effluent (including cooling water and stormwater) to the 
Canadian Great LeUces or draw water from the the system. These operations 
must be located within 2 kilometres of the Great Lakes System shoreline. 
The Great Lakes System includes all Great Lakes within Ceuiadian boundaries 
as well as the major Interconnecting Channels. 

A report summarizing discharging operations and receiving water bodies has 
been prepared and submitted, under separate cover, to the Great Lakes 
Section. 



A I- 1-: l< 



I 
I 
I 



Z General Layout 

The Atlas begins with Volume 1 representing Lake Superior and ends with 
Volume 8, representing the St. Lawrence River, thus following a general 
west to east flow. Mapping of the Great Lakes shoreline is accomplished 
by using continuous euid overlapping hydrographic charts and topographic 
maps. 

Each map contains a legend of symbols for quick reference, an orientation 
arrow indicating the north direction and a hax scale. When working with 
each map, check the scale as it may vary between maps. 

Zl Legends 

Legends provided on each map are self-explanatory. In the case of shore 
based effluent pipes, including sewer system outfalls, the arrowhead 
indicating outfall location is on the land side of shoreline. Similarly 
shore based intakes have their location indicators on the water side of 
the shoreline. Thus, location indicators also illustrate direction of 
flow through any given pipe. In some situations, because of pipe length 
and available map scale, offshore effluent and water intake pipes have 
been illustrated as shore based, however, consultation with the facing 
data page will give exact data on length of pipe from shore. 

ZU Maps 

Each map is numbered and is accompanied by a data page. Information on 
industrial, provincial or miinicipal intake or outfall structures within a 
map's borders is detailed on the data page. All intakes and outfalls, 
(excluding sewer system outfalls) have a numerical designation located as 
close to the actual structure as possible. These numerical designations 
begin at one (1) for each map, and relate to the "Structure Number" 
category on each data page. Although limited to descriptions of seven (7) 
structures per page there can be more than one data page relating to a 
simple map. 

JV General 

If a particular structure appears in the area of overlap between two maps 
the structure will be presented on one map only. However, where there is 
map duplication (i.e. bet%#een volumes) the structures will be mapped and 
data presented in both voliunes. 

Water and sewage treatment operations are listed by plant name. The Atlas 
user should refer to the location category in the data tables for 
identification of plant location. The abbreviations WPCP and STP describe 
sewage treatment operations and are assigned to an operation based on MOE 
designations. 



V Lis^s of G^ieratioos: 

In order to assist the user in locating the required information on a 
particular operation, we recommend that the user begin with our lists 
given below. Please note, these lists do not include municipal 
jurisdictions that provided sewer/drainage system information only. 

Table 1: Listing of all operations that have major intake/outfall 

structures mapped and tabulated in the Atlas. Does not include 
municipal sewer/drainage outfalls. 

Table 2: Listing of all operations within a given volume and a 
corresponding index. 

Table 3: Listing of industrial operations not responding to the 

questionnaire {Information was subsequently supplied by the 
MOE) . 

m Abbreviations: 

Before using the Atlas it is recommended the user be familiar with the 
eibbreviations presented in Table 4. 

i^XX B^qplana'tion of Data Tables: 

Table 5 provides a brief explanation of each information category to 
improve the clarity for the user. 

Acknowledgments 

The Canadian Great Lakes Basin Intake/Outfall Atlas was compiled by 

Kleinfeldt Consultants Limited, and with the assistance of the Great Lakes 

Section of the Ontario Ministry of the Environments ' s Water Resources 

Branch. 

Kleinfeldt Consultants wishes to thank Mrs. Marta Griffiths of the MOE's 

Great Lakes Section for her time and patience exhibited throughout the 

course of this project. 

We also acknowledge the efforts of Ministry of the Environment personnel, 
in the Great Lakes Section, as well as. Regional and District Offices who 
took the time and made the effort to review the data and maps contained in 
the Atlas, and provided comments, suggestions and additional information. 
Their efforts have allowed us to improve the document and hence the 
overall utility of the Atlas. 

Kleinfeldt Consultants would also like to take this opportunity to thank 
the individuals in the ministry, local municipality and industry that 
provided information on 500 plus operations included in this Atlas. 
Without the cooperation and and timely responses from the majority of 
contacts, this project would not have been a success. 



Disclaimer 

The information contained in this Atlas is as accurate as the information 
supplied in the completed and returned questionnaires. Due to the nature 
of the data collection, Kleinfeldt Consultants Limited is not responsible 
for erroneous information supplied by any one of the 400 plus operations. 
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Tiklt 1 
ALL OPERATIONS INCLUDES IN THE ATLAS 



mmttttuttttuttitttttttttttmtttuttttttttttutttttttttttttttttutttntmtttttmtttutttnimmttttttttttttttttttm^ 

Lake Superior St. Haryi River Like Hurm/6c«iirqiui Bay St. Clair Systct Lake Erie Helland Cinal/Niaqara R. Lake Ontario St. Lawence River 

tuttttttumtttttntuttutmuttttttuttuttttiututtutttttttuttntnttttttttttttttitnttttHuttnutttttHttittttttittnttttuntttut^ 



Abitibi Price Inc. 
Akitibi Price T.Bay Div. 
Canada Halting Co. 
Boatar Packaging Ltd. 
Jatcs River-Harattion Ltd. 
Kiiberly Clark Can. Ltd 
Harathon STP 
Nipigon STP 
Nipigon NTP 

Northern Hood Preservers 
Pancake Bay Prov. Park 
Provincial Paper Division 
Red Rock NPCP 
Red Rock NTP 
Rossport NTP 
Schreiber STP 
Schreiber HTP 
Thunder Bay TBS 
Thunder Bay NPCP 
Thunder Bay HTP 



Algoea Steel Corp. 
Sault. Ste. Narie NPCP(l) 
Sault. Ste. Narie NPCP (2) 
Sault. Ste. Narie HTPIU 
Sault. Ste. Narie HTP(2) 
St. Narys Paper Inc. 
Union Carbide Canada Ltd. 



Blind River STP 
Brights Srovc STP 
Bruce A NGS 
Bruce B NGS 

Bruce Heavy Hater Plant 
Bruce Nines STP 
Bruce Nines HTP 
CIL /NcDougall TUP 
CollingHOod HPCP 
CollingiKMd NTP 
Doitar Inc. Sifto Salt 
Douglas Point N6S 
Eldorado Resources Ltd. 
Soderich HPCP 
Coder ich HTP 
Eoodyear Canada Inc. 
Soodyear Canada Inc. 
Sore Bay HPCP 
Gore Bay HTP 
Grand Bend STP 
Kilbear Provincial Park 
Kincardine HPCP 
Kincardine HTP 
Lake Huron HSS 
Lions Head HTP 
Little Current HTP 
HcSrcgor Point Prov. Park 
Neaford HPCP 
Neaford HTP 
Nidi and HPCP 
Hitsubihi Electronics 
OHen Sound HPCP 
Owen Sound HTP 
Parry Sound HTP 
Penetanguishene HPCP 
Penetang. Hospital STP 
Petrol i a HTP 
Port Elgin HTP 
Port NcNicoll STP 
Port NcNicoll HTP 
Rio Algoe Ltd. 
Southaipton HPCP 
Soutbaapton HTP 
Standard Aggregates Inc. 
Thessalon Puep House 
Thessalon STP 
Thornbury HPCP 
Thornbury HTP 



Aiherstburg HPCP 
Aihcrstburg HSS 
Belle River HPCP 
Belle River HTP 
Canadian Liquid Air 
Canadian Salt Co. (1) 
Canadian Salt Co. (2) 
Chinnok Chceical Co. 
CIL Inc. Laapton Horks 
Corunna HPCP 
Courtright HPCP 
Don Cheaical Canada Ltd. 
DuPont Canada Inc. 
EdgeNatcr Beach HPCP 
Esso Petroleue Canada 
Ethyl Canada Inc. 
Fiberglass Canada Inc. 
Ford Notor Co. of Can. Ltd 
General Cheiical 
General Motors of Canada 
Hirai Halker tr Sons Ltd 
J. C. Keath TGS 
Laapton County HSS 
Laapton TGS 
Little River HPCP 
Nitchells Bay HPCP 
Nitchells Bay HTP 
Hovacor Cheaicali 
Petrosar Corunna 
Point Edmrd HPCP 
Polysar Ltd. 
Port Laapton HPCP 
Sarnia HPCP 
Shell Canada Ltd. 
Soabra HPCP 
Stoney Point HPCP 
Sunoco Inc. 
The Segraa Co. Ltd. 
Tilbury North HSS 
Tilbury HTP 
Hallacebiirg HPCP 
ttickes Buaper Co. Ltd. 
Hindsor PtiC HTP 
Hindsor TccuascK HTP 
Hindsor HPCP 



Aaherstburg HPCP 

Blenheie HSS 

Cen. Haldiaan Norfolk HSS 

Crystal Beach HPCP 

Crystal Beach HTP 

Dunvillle HTP 

Elgin Area HSS 

Erieau Erie Beach HSS 

Harrow Colchester HSS 

H. J. Heinz Co. 

Inco Netals Inc. 

Int. Nin. k Cheaicals 

Kent County HSS 

Leaaington HPCP 

Nanticoke TGS 

Oastead Foods Ltd. 

Port BuraeH HPCP 

Port Dover HPCP 

Port Dover HTP 

Port RoHan HPCP 

Port Roaan HTP 

Port Stanely HTP 

Port Stanley STP 

Raliegh THP STP 

Rock Pt. Provincal Park 

Roaocy HPCP 

Rosehill HTP 

Selkirk Provencial Pk. 

Stclco Inc. Erie Horks 

Teiuo Canada Inc. 

Turkey Pt. Provincial Pk. 

Union Gas Ltd. 

Union HSS 

Hest Lorne HTP 

Hhcatly HTP 



Anger Ave. HPCP 
Atlas Specialty Steels 
B.F. Goodrich Canada 
Canadian Oiy-Cheaicals 
Casco Coapany 
Cyanaaid N. Falls Plant 
Cyanatid Helland Plant 
Doatar Fine Papers 
Electro Ninerals(CAN)Inc. 
Fleet Nanufacturing Co. 
Ford Notor Co. 
Fort Erie North Puap Stn. 
Fort Erie South Puap Stn. 
General Notor s of Can. Ltd 
Hayes Dana Dr. Train Div. 
Holiday Fares 
Inco Netals Ltd. 
Kiaberly Clark Of Canada 
Niagara Falls HTP 
Niagara-on-the-Lake STP 
Niagara-on-the-Lake HTP 
Norton Co. 
Ontario Paper Co. 
Ontario Poaer Co. 
Port Heller HPCP 
Seaaay HPCP 
Sir Adat Beck 11 HGS 
Sir Adaa Beck 12 HGS 
Staapford/Niagra STP 
Stelco Inc. Page Hersey 
Stelco Inc. Helland Tube 
Stevens vi lie Lagoon 
Union Carbide Canada Ltd. 
Helland HPCP 
Helland HSS 

Hest Side HPCP 



Ajax HTP 
AaherstveiN HSS 
Bakelite Theraosets 
Baker Road HPCP 
Bath HPCP 
Bath HTP 
Beaasville HTP 
Belleville HPCP 
Belleville HTP 
Biggar Lagoon 
Borg-Narner Cheaicals 
Bonaanville HTP 11 
BoManville HTP 12 
Brighton STP 
Burlington HTP 
Canada Ceaent Lafarge Ltd 
Canada Halting Co. Ltd. 
Canadian Vegetable Oil 
Canron Inc. 
Celanese Canada Inc. 
CFB NountainveiH HTP 
CFB Trenton HPCP 
Chrysler Canada Ltd. 
Clarkson HPCP 
Cobourg STP 11 
Cobourg STP 12 
Cobourg HTP 
Corbett Creek HPCP 
Darlington NGS 
Deseronto HPCP 
Deseronto HTP 
Bofasco Inc. 
Doatar PKkaging 
Doatar Hood Preserving 
Duffins Creek HPCP 
BuPont Canada Ltd. 
Easterly Filtration Plant 
Eldorado Resource Ltd.tl) 
Eldorado Resource Ltd. (21 
Eldorado Resource Ltd.<3) 
Elizabeth Gardens PS 
E.D. Saith Liaited 
Ford Notor Co. of Can. Ltd 
General Notors of Canada 
Goodyear Canada 
Grahaa Creek HPCP 
Griasby HTP 
Haailton Hentvorth HPCP 



BCl 

Brockville HPCP 
Brockville HTP 
Cardinal HPCP 
Cardinal HTP 
Casco Coapany 
Chart ottenburgh THP. HTP 
Cornaall HPCP 
Cornaall HTP 
Courtaulds Ltd. 
Doatar Fine Paper 
Dupont Canada 
Edwardsburg HPCP 
Gananoque Lagoon 
Gananoque HTP 
Iroquoii STP 
Iroquois HTP 
Kingston (City) HPCP 
Kraft Foods Ltd. 
Long Sault HPCP 
Long Sault HTP 
Nariaac Inc. 
Norrisburg HPCP 
Horriiburg HTP 
Nitrochea Inc. 
Osnabruck THP HPCP 
Osnabruck THP HTP 
Phillips Cables 
Prescott HTP 

Richaond Die Casting Ltd. 
River St. Puaping St 
Roha I Hass Canada Inc. 



Tabli 1 
M.L OPERATIONS IIKIUDED IN THE ATLAS 
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Lake Superior St. Harys River Lake Huron/leaorgian Bay St. Clair Syttet Lake Erie Nelland Canal/Niagara R. Lake Ontario St. Laurence River 
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THP of Aisiqnack NPCF 
TM> <ti Assignack HTP 
Victoria Harbour HPCI* 
Victoria Harbour NTP 
Haubaushene HTP 
Hiarton WCf 
Hiarton HTP 



Haeilton Hentwrth HTP 

HarwMiy Creek HPC? Ii2 

Hifhlanil Creek STP 

Hutbtr STP 

Island Filtration Plant 

Kingston TNP HPCP 

Kingston TNP HTP 

Kingston HPCP 

Kingston HTP 

Lake Ontario Cetent 

Lakeveiit TCS 

Lakevien HPCP 

Laktvien HTP 

LASCO Steel 

Lennox T6S 

Lever Brothers 

Long Branch STP 

Lorne Park HTP 

Hain STP 

Hanson Insulation 

Nev Toronto HTP 

HeMcastle HTP 

Niagara-on-tht-Lake STP 

Niagara-on-tfce-Lake HTP 

Dakville HTP 

OshiNa HTP 

Petro Canada Products (1) 

Petro Canada Products (2) 

Pickering NGS 

Picton STP 

Picton HTP 

Point Anne HTP 

Port Dalhousic HPCP 

Port Darlington HPCP 

Port Hope NPCP 

Port Hope HTP — 

Port HtUer HPCP 

Prince EdMard Hgts. HPCP 

Pringle Creek HPCP 112 

Redpath Sugar 

River St. hiiping St 

R. C. Harris HTP 

R. L. Clark HTP 

R. L. Hcarn T6S 

Sandhurst Shores HTP 

Scarborough Puep St. 

Shell Canada Ltd. 

Skyway HPCP 



Table 1 
ALL OPERATIONS INCLUDED IN THE ATLAS 
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Lake Superior St. Narys River Lake Huron/Beaorqian Bay St. Clair Syitet Lake Erie Nelland Canal/Niaqara fl. Lake Ontario St. Lairence River 
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South East HPCf 

South Nest HPCF 

Stelco Inc Parkdalc Norks 

Stelco Inc. 

St. Laurence Cetent 

St. Laurence Starch Co. 

St. Narys Cetent Co. 

Texaco Canada Iftc. (11 

Texaco Canada Inc. (2> 

Trenton NPCP 

Trenton HTP 

TNP of Etobicoke STP 

Union Carbide Can. Ltd. 

Victory Soya Mills 

Vineland NTP 

Haapoos Canning Co. Ltd. 

Hellington Nushroo* Fare 

Nellingtofl NPCP 

Nhithy NTP 



Table 2 

OPERATIONS INCLUDED IN VOLUME 8 
ST. LAWRENCE RIVER 

»»*««*«****t**»«»**«*«t««*««**«««**«»**f ««**«»«** ************************** 
Operation Map Number 

BCL 27 

Brock vi lie WPCP 12 

Brockville WPCP 13 

Brockville WTP 13 

Cardinal WPCP 19 

Cardinal WTP 19 

Casco Company 1*? 

Charlottenburgh TWP WTP 29 

Cornwall WPCP 27 

Cornwall WTP 26 

Courtaulds Ltd. 27 

Domtar Fine Paper 27 

Dupont Canada 14 

Edwardsburg WPCP 17 

Gananoque Lagoon 5 

Gananoque WTP 5 

Iroquois STP 20 

Iroquois WTP 20 

Kingston (City) WPCP lA 

Kra-ft Foods Ltd. 24 

Long Sault WPCP 25 

Long Sault WTP 25 

Mar i mac Inc. 27 

Morrisburg WPCP 22 

Morrisburg WTP 22 

Nitrochem Inc. 14 

Osnabruck TWP WPCP 24 

Osnabruck TWP WTP 24 

Phillips Cables 13 

Prescott WTP 16 

Richmond Die Casting Ltd. 29 

River St. Pumping St lA 

Rohm it Hass Canada Inc. 22 



Table 3 
INDUSTRY NOT RESPONDING TO QUSTIDNNAIRE 
INFORMATION OBTAINED FROM MGE 



Name o-f Operation Location Comments 

»««»«««»t»«««»»«»»»»»»««»««t«»««»«»»»»«*»»»»«»««**«*»»»**»»«»*««»««««**««»*«***»«*«««*»*«*«*«*** *********************** 



Arrowhead Metals 

BCL 

Courtaulds 

Domtar Construction Materials 

Domtar Wood Preservers 

Du Pont 

Du Pont 

Du Pont 

Du Pont 

Esco Ltd. 

Fittings Ltd. 

Ford Motor Co. of Canada 

Ford Motor Co. o-f Canada 

General Chemicals 

Holiday Farms 

Kraft Ltd. 

Kraft Ltd. 

Kraft Ltd. 



Toronto 

Cornwal 1 

CornMal 1 

Thorold 

Trenton 

Corunna 

Kingston 

Whitby 

Mai tland 

Whitby 

Whitby 

Essex Engine Plant 

Windsor Engine Plant 

Sombra 

Niagara Falls 

Wi 1 1 iamstown 

Wolfe Island 

Ingleside 



No applicable i 
From Southeast 
From Southeast 
From Wei land Di 
From Southeast 
From Southwest 
From Southeast 
No applicable i 
From Southeast 
No applicable i 
No applicable i 
No applicable i 
From Southwest 
From Southwest 
From Wei land Di 
No applicable i 
No applicable i 
From Southeast 



ntake or 
Regional 
Regional 
strict Of 
Regional 
Regional 
Regional 
ntake or 
Regi onal 
ntake or 
ntake or 
ntake or 
Regional 
Regional 
strict Of 
ntake or 
ntake or 
Regional 



outf al 1 

Office 

Office 

f ice 

Office 

Office 

Office 

outfall 

Office 

outf al 1 

outfall 

outfall 

Office 

Office 

f i ce 

outfall 

outfall 

Office 



structures 



structures 

structures 
structures 
structures 



structures 
structures 



Table 4 



LIST OF ABREVIATIONS 



CEN Central 

CFB Canadian Forces Base 

CSO Combined Sewer Overflow 

DND Department of National Defence 

EG Emergency Overflow 

IND Industrial Operation 

MGS Ministry of Government Services 

MNR Ministry of Natural Resources 

MOE Ministry of the Environment 

MUN Municipal Operation 

NA Not Available 

NGS Nuclear Generating Station 

P Removal Phosphorus Removal 

PP Provincal Park 

PS Pumping Station 

PUC Public Utilities Commission 

RM Regional Municipality 

S Sanitary Sewer Overflow 

SS Storm Sewer 

STP Sewage Treatment Plant ( same as WPCP ) 

TGS Thermal Generating Station 

TWP Township 

UV Ultra-Violet 

WPCP Water Pollution Control Plant ( same as STP ) 

WSS Water Supply System 

WTP Water Treatment Plants 
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EZFUUnriGH (V DKth TftBLBS 



■aae of Operation: 
Intake/Outfall : 
nus/mis No.: 



Structure Ho.: 
Map No.: 

Operating Authority: 
Locations 

Supplier/Receiver t 
Point of Discharge: 



Terainal Basin: 



Activity; 



Process Type: 



Supply/Discharge 
Type: 



Name of municipality or industry 

Indication of Use of pipe 

Number in the Ministry's Utility Monitoring 
Information System and Industrial Monitoring 
Information System from which other data can be 
obtained. 

Indicates structures on the accompanying map. 

Indicates map on which the structure can be 
located . 

Identifies who owns or has jurisdiction over the 
facility i.e. Industry, MOB, MNR, MUN, PUC, MGS, 
etc. 

Identifies where the facility and accompanying 
structures are located (usually indicated by as 
City, To%m or Township) . 

Identifies the water body that wither supplies 
water to a facility via the intake, or receives 
effluent via the outfall. 

Applies to outfalls only. Indicates location of 
discharge i.e. shore (0-99 m from shoreline), 
offshore ( f 100m for shoreline) , harbour, 
embayment, river mouth (0-2 km upstream from lake) , 

Lake or river basin, from which water is drawn or 
effluent discharged to 

General categorization of a particular facility 
(eg. Steel Production, Municipal Water Treatment, 
etc.) 

Description of activity (eg. Major phases of Steel 
production. Physical and Chemical Treatment, 
Secondary Treatment, etc.) 

Description of how water is drawn in, or effluent 
discharged (eg. Continuous, Batch Seasonal, etc.) 



Treataent Typei 



Description of how water and/or effluent is 
treated before use/before discharge. Indication 
of major steps in treatment, if any. 



Any other remarks relating to the operation, its 
intakes or outfalls, process or treatment 
activities, such as plant closures, future 
modifications, relationship with nearby 
operations, etc; 



Design Flow* 



Quantity (in 1,000 m*/day) of water can be drawn 
in via intake or discharged via outfall 
according to design specifications. 



Mean Annoal Flowi 



Quantity (in 1,000 m'/day) on the average, of 
water can be drawn in via intake or discharged 
via outfall according to design specifications. 



Pipe Length froa Shore 



Length of intake/outfall pipe from shore, given 
in metres. 



Pipe Diaaeter: 



Given in centimeters. If pipe is rectangular or 
oval in shape, the largest dimension is given. 



Hater Depth at 
Knd of Pipes 



Depth of water, in metres, at the end of the 
pipe. 



Water Depth above 
End of Pipe: 



Depth of water, in metres, above the end of the 
pipe. 



Diffnser: 



Applies to outfall structures only. Indicates if 
an effluent diffusing structure is present on 
the outfall. 



Number of Ports a 



If diffuser is present on the outfall an 
indication is given to the number of ports in 
the diffusing structtire. 



KEY FLAN 
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ST. LAWRENCE RIVER 
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1 1 
1 1 


! Structure Io. 


'} 1 


; 


2 1 3 1 ! ! 


t 1 

1 III 


iRap loiber 


1 U 


1 


lA ! lA ; 1 ; 


i 1 


lOperating Autboritj 


iMDI 


IMDI 


IMDI I ! ; 


1 1 

1 :j 


ILocatioD 


ilingston (City) 


IRavensviev 


1 Kingston (City) \ \ I 


t 1 
1 1 


1 Supplier/Receiver 


iBig Cataraqui River 


!St. Laurence H./L.OntariolSt. LaBrence R./L.Ontariol ' I 


1 'i| 


1 Point of Discharge 


!Kiver Mouth 


lOffahore 


• 1 1 1 
1111 


1 1 

1 1 


ITenisal Basin 


1st. Lawrence R./L. Ontario 




1 1 
1 1 


1 Activity 


iSeiiage Puiping Station 


IKuoicipal Sewage 


! Municipal Sewage ! 1 1 


1 1 






iTreatient 
> 


ITreatient ran water ! ! ! 

lintalee i 1 ! 
1 1 t f 


t 1 
1 1 

1 > 

i r 
1 • 


iProcess Tfpe 


1 II 


iPriiary Treatient 


1114 

iPriiary Treatient ! 1 1 


1 1 

i 1 
t 1 
1 i 
1 1 


ISupply/Discharge Type 


: Periodic 


1 

! Continuous 


I Batch ; ; { 


t t 
t i 

( 1 
1 i 


[Tteatient Type 


;ioBe 


iPriiary Settling Lagoons Elone 1 1 i 
!P Benval-ContinnoQS ! 1 ! ! 


i 1 

1 1 
t 1 
1 1 






IChlorination 

I 
1 
1 


I 1 1 1 

1 1 1 1 

1 1 1 1 

! • 1 ) 
1 i 1 1 
1)11 


( t 
t 1 
1 1 

1 1 

1 1 


iCouentg 


iDischarge of Municipal 


I 
1 


[Raw water intake for I i 1 


1 1 




ISenage during periods of 


1 
1 


[process water only. 1 | ! 


• 1 




Jheavy rain 


1 
1 

1 


■ ill 

■ I 1 1 

lilt 


1 1 

( 1 
1 1 


IDeiigB Ph« (100Di3/daT) 


: 136.10 


I 


61.40 ! lA : 1 : 


< 


iHean ADDual Flo* (1000i3/da|) 


; HA 


1 


59.10 1 O.lfl 1 1 I 


' ! 


iPipe length froi shore (■) 


I 180.00 


1 
1 


180.00 1 10.00 : 1 1 


f 1 
1 1 


;pipe Diaaeter (ca) 


: 120.00 


1 
1 


105.00 1 15.00 1 1 1 


1 1 


iHater Depth at end of pipe la) 


! 2.70 


1 
1 


u.oo 1 2.00 : 1 I 


1 1 
1 1 


iMater depth above end of pipe (■ 


)! 1.5D 


1 
1 


12.00 1 1.50 I 1 I 


1 1 
1 1 


iDiffnier 


! 10 


; TES 


1 1 1 1 

1 1 1 1 


1 1 
1 1 


limber of ports 




1 


11 ' ' ' ' 

14 1 1 1 1 


1 ■ 
1 1 
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100 


1 

ss »- 


100 


cso »- 


100 


s ^ 


too 


to ^ 




£0^ 




(A) 



Diaaclcr (lOO cb) o( 
Sanitary Sever Outfall 

Dlaactcr < tOO ca) of 
Escrgvncy Overflow Outfall 

Shore bated Eacrgency 
Overflow 




av/rence 



/»-. 



<^o . o 



Hollidav 



L I c e N D 



Cfdurnt Plp« 

Effluent ripe wltli 
8 Port Dlffuscr 



■^^^ Water Intake pipe 
land lake Shore Based Effluent Pipe 



100 SS ■- 



100 CSC •■ 



100 S » 



100 EO » 



E0>- 



Shore Based Intake Pipe 

Dlaaeter (100 cb) of 
Stora Sever Outfall 



Oiaaeter (100 ca) of 

Coablned Sewer Overflow Outfall 

Dlaaeter (100 c») of 
Sanitary Sewer Outfall 



Dlaaeter (100 cb) 
Eaergency Overflow 



Shore based Eaergencjr 
Overflow 

Abandoned 





M 






1 



;iue 


IGanasoque Lagoon 


[Gananoque VTP 


1 

1 


1 


1 1 

1 1 


1 1 
1 • 


llntake/Ontfall 


lOatfall 


[InUke 


1 
1 


1 
1 


1 i 
1 1 


1 1 


IBRIS/INIS lo. 


t 1100(10215 




220001021 [ 


\ 


t t 


1 1 


IStrnctare lo. 


! 1 




2 1 




t 1 
1 • 


• 1 


'.Hap loiber 


I 5 




5 1 




1 1 
1 1 


1 t 


lOperating Mboritj 


;ndi pdc 


[Nil POC 


1 
I 




t 1 

• • 


t 1 


: Location 


iGananoque 


[Gananoque 


1 




1 1 


* 1 


iSopplier/Beceifer 


1st. Lawrence Biver 


[St. Lawrence River [ 




f 1 


« 1 

t 1 


[Point of Discharge 


IBiver ftooth 




1 

1 




1 1 
1 1 


1 1 
1 1 


[Teninal Basin 


!St. Lawrence River 


[St. Lawrence River [ 




» » 


• 1 
1 1 


iictifit; 


!Nnnicipal Sewage 


[Hnoicipal Vater Treatienti 




1 1 
1 1 


1 1 
1 1 




iTreatient 








t t 

t • 

• 1 


1 i 












i > 

<« t 


1 • 

t r 


! Process Type 


IPriiary Treatient 


[Cheiical Treatient [ 

I 1 
1 1 




» 1 
t 1 
1 1 

» 1 


I 1 

II • 
1 1 


iSnpply/Discbarge Type 


[Seasonal 


; Continuous 


• 

r 

1 




1 1 

• 1 
t t 

* 1 


1 ) 
1 • 

1 1 
1 1 


iTreatient Type 


[Biological 


[Chlorination 


1 
1 

1 
1 

1 
1 

I 

1 
1 




• • 
1 1 

t > 

» » 

• • 

« « 
1 1 

1 1 


1 1 
1 1 
1 1 
1 I 
■ i 

*■ t 
1 i 
1 1 
1 1 


iCouents 


[Lagoons discharged in 


[lew WP scheduled for 1 




i 1 
1 1 


1 1 




[Hay of each year, lo 


[construction in spring [ 




< i 
1 I 


1 1 

1 • 




[discharge during suuer 


[ 1909. 






r r 


• • 




[recreational period. 








1 1 
1 1 


1 1 

1 1 


[Design Flow (100(li3/darl 


[ 521,000 ■] Capacity 


U 






1 • 1 
1 1 


1 1 
1 t 


:ilean Annual Flow llOOOiJ/day) 


[ S.OO 




5.30 [ 




1 1 
1 1 


1 1 
1 1 


:Pipe length froi shore III 


U 




mM : 




t 1 

4 1 


I ! 


IPipe Diaieter (ci) 


[ 4S.00 




91.00 [ 




1 I 
I ■ 


1 I 


[Nater Depth at end of pipe (•) 


U 




9.41 : 




} ! 


1 « 
1 1 


iVater depth above end of pipe 


■)[ lA 




7.50 [ 




1 1 
1 1 


' 


[Diffuser 


; M 








1 1 

1 » 


1 1 


! loiber of ports 










1 1 

1 1 


1 1 
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Effluent ftpc 
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Shore Baaed Intake Pipe 
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SCALE 

tCI WLS 900 1000 

1-4 i-i u-i u-i I-, I 




L e c e N 




— 


Effluent ripe 




Effluent Pipe vlth 
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Water Intake Pipe 
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Overflow 


<*} 
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L e c g « o 

effluent Plpt 

Efflweni Pipe wKh 
S Port Olffuccr 

u«tcr Intake Pipe 

land lake Shore laacd Effluent Pipe 

1 Shore Kaae4 Intake Pipe 



100 SS ► Olaxter <IO0 cb) of 

Stora Sever Outfall 

100 CSO ^ Dlawter (100 ca) of 

Coablned Sewer Overflow Outfall 



Dlaatter (100 ca) of 
Sanitary Sewer Outfall 
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Eacrgency Overflow Oytfall 

Shore baaed Eaergency 
Overflow 

Abandoned 
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SIterc laacd Effluent Pipe 

Shore Kaaed Intake Pipe 
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Stora Sever Outfall 
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Caablned Sewer Owcrflou Outfall 
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Sanitary Sewer Outfall 
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Overflow 
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'Jot 
llnUilce/Oatfall 



iBrockrille HPCP 
[Outfall 






IDNIS/IHIS lo. 
iStroctare lo. 
iHap Isiber 



120000122 

1 

12 



iOperatlDg iDthorit; 
! Location 
iSupplier/Beceiver 



iBrockrille 

1st. Lavrence Biver 




EPoiat of Discharge 
irenisal Basis 



.'Shore 

1st. Lavreace Biver 



lActivitj 



[Process Type 



!Siipply/Dischar9e Type 
JTreitieat Type 



municipal Sevage 
iTreatHiit 



iPriwry Treatiest 



iCoDtisuous 
INechanical Settling 
!&naerobic Digestion 
!Grit BeMval 
IP BeKval-CootiDUOBS 



iCouents 




IDesigo Flov (1000i]/day) 
iNean AoBoal Flov llOOOiJ/day) 



22.73 

17.50 



I Pipe length froi shore {■) 
IPipe Diaieter (ci) 



17.10 
91.40 



! Hater Depth at end of pipe (■) 
!Mater depth above end of pipe 

iDiffaser 
limber of ports 



;■); 



9.S0 
B.50 
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/ 
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CrflaMI Plp« 
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•~- 


Water IntalM rtp« 


UM Uk« 


Shore tMcd Cfflucm Pip* 


^1 


Shore ••••d Intake Pipe 
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Star* Sever Outfall 


100 cso »> 


Olawtcr (100 ca) of 

Coablned Sewer Overflov Outfall 
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iiV>; 
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SCALE 

CS SDO 



1000 



'^' 



.»*o- 



I 



\hm IPhillips Cables IPhillips Cables IPhillips Cables IBrockville HTP IBrockville HTP IBrockville HPCP 1 1 
llnUke/Outfall lOutfall llntake lOutfall lOutfall llntake lOutfall ! J 


!QIIIS/IMIS lo. ! U 1 lA I Ml 220001263 1 220001263 1 120000122 1 1 
iStmcture lo. ! l\ 2 ', 3 [ 4 1 5 1 6 1 \ 
iHap laiber 1 13 1 13 1 13 1 13 1 13 1 13 1 1 

1 •• • •• ' 


1 * 1 

lOperatinf MhoritT HID HID lilD IHDI (PDC) iRQI (POC) IIKII J 1 
iLocation IBrockville IBrockville IBrockville IBrockville IBrockville IBrocbille ! ' 

ISupplier/Bcceiwr ISt. Lawrence Biver ISt. Lawrence Biver ISt. Lawrence Biver ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River I I 

1 _ . _ . _ - ._ .*. » . _ _ _ ._ . _ _ *' 


1 ) 
iPoint of Discharge iShore 1 IShore ISbore 1 lOffshore 1 ! 
iTeniul Basin ISt. Lawrence Biver ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River 1 1 


IMivity lElectrical Hire and CablelElectrical Hire and Cable 1 Electrical Hire and Cable iHunicipal Hater Treatment iMusicipal Hater Treatment 1 Municipal Sewage 1 I 
1 IHanufacturing KUaufacturing iHanufacturing 1 1 iTreatient 1 1 

t i 1 1 1 f 1 * i 

1 1 1 . 1 1 t' 1 i 1 

1 1 1 1 I 1 1 1 1 

1 4 1 r > 1 I 1 1 

iProcesa Type t li 1 lii 1 RA IR^tckvaRh Pipe IPhrsical and Cheiical lEiergency Overflow 1 ' 

! J 1 t : ITreatient 1 Bypass 5 ! 

1 1 1 1 1 1 1 1 1 
1 i 1 1 1 1 1 1 1 

ISupply/Discharge Type iContinuous iContinuoas iContiniioQS iBatch iCoBtinuous iBatch . ! 

iTreataent Type Hone Hone Hone liluiinui Sulphate added IFlocculation, Sapid Dual iHolding Tank ' ' 

{ : : : Ito settling Basin iKedia Filters 1 ! [ 

: 1 ! ! IDual Hedia Filters IChlorination .1 t ! 

\ \ ! i 1 land Fluoridation 1 • \ 

1 1 1 I 1 1 1 1 i 
1 1 1 1 1 t 1 1 1 


!■""■""""""""""""" "■ 1 

IConents lEffluent is coipoied of IPrivate Industrial SysteilEffloent is coiposed of ISludqe to HPCP 't iNain Sewage Pulping 1 ! 

1 1 roof and yard drains as lused for lon-Potable 1 roof and yard drains as ISuperna tent to river 1 iStation Teiporary 1 I 

! Iwell as cooling water iHater Iwell as cooling water '. 1 lEiergency Outfall 1 ', 
1 1 1 I 1 I. 1 t 1 

1 1 1 1 1 4 t 1 < 
1 .„ .... ............ . . . . . ' 


iDesign Flow (1000i3/day) 1 2.00 1 6.60 1 4.00 1 lA 1 90.90 1 M 1 1 
IMean Annual Flow (1000i3/day) 1 1.30 1 3.20 1 2.00 I 0.20 1 IS. 10 1 H I I 


iPipe length froi shore (■) 1 0.00 1 129.00 1 0.00 ! 40.00 1 267.00 1 213.00 1 1 
IPipe DiaKter (ci) 1 38.00 1 61.00 1 51.01 1 30.50 1 91.40 1 76.00 1 1 

1 _ -..---.■„..•,.«*,.,-, p.--- - ^-.-*-.-_. ,_,,,.,„.._,,,.__. _ _ -.«-«.-...-.- ............................. ' 


IHater Depth at end of pipe (•) 1 U I 6.50 1 M I l.SO 1 12.80 1 15.20 ! 1 
IHater depth above end of pipe (■)! li 1 5.00 1 li 1 1.50 1 10.80 1 14.30 1 ', 


IDiffuser ; 10 1 1 10 1 10 1 1 10 I ! 
limber of ports £- 1 1 i 1 ! 1 ! 



I 
I 



!Raie iRitrochei Inc. INitrochea lac. IRitrocfaei Idc. iDopont Canada IDapont Canada IDopont Canada IDapont Canada 1 
llnUfce/Outfall lOntfall llotake iOutfali lOntfall lautfall lOatfall lOutfall 


:dnis/ihis ro. : 0001710003 1 0001710003 ; 0001710003 : 0000080002 ; 0000080002 ; 000008O002 ! 0000080002 : 

iStnictare lo. : 11 2 1 3 ! 4 ! 5 ! 6 ! 7 1 
;iUp iuber ! 14 ! 14 1 14 ! 14 ! 14 1 14 ! 14 ! 


iOperating Authority illO HID SUB HID }lll illD HID 1 
ilocation iHaitland Utaitland iNaitliDd iMaitland IMaitlasd iHaitland ;Haitiaod ! 
!Sapplier/Becei?er iSt. Laurence Biver ISt. Lawrence River :st. Lavrence River ISt. Laurence River ISt. Lavrence River '.St. Lawrence River SSt. Lawrence River ! 


iPoint of Discbarge iOffsbore 1 lOffshore lOffshore lOffshore lOffshore lOffsbore 1 
ITeriiaal Basin ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River ISt. Lawrence River 1 


Activity IFertiliier Production iPertilizer Production [Fertilizer Production ISythetics and Tetra-ethyllSythetics and Tetra-ethyllSythelics and Tetra-ethyJISytbetics and Tetra-ethyJI 

1 ill Head Nanufacturing Head Nanufacturing Head Manufacturing Head Manufacturing 1 

t 1 1 1 1 1 1 1 1 

• 1 • f 1 > J r 1 
t 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 

iProcesB Type Ilitric icid and various llitric 4cid and various llitric Acid and various IT-E Lead froi lead-sodiuilT-E Lead froi lead-sodiuilT-E Lead froi lead-sodiuiIRfg. of nylon, plastics, I 
1 Igrades of Anonia Igrades of Aaonia Igradei of Anonia land ethyl-chloride. Nfg land ethyl-chlonde. Nfq land ethyl-chloride. Mfg land freon. 1 
1 iFertilizers iFertilizers [Fertilizers lof nylon, plastics, freon lof nylon, plastics, freon lof nylon, plastics, freon 1 ! 
I Supply/Discharge Type iCootinnoos iContinuous iContinuous IContinuous IContinuous [Continuous iContinuous ! 
iTreataent Type iSettling and Equal izationl Filtration, Chlorination [Filtration, Chlorination [Activated Sludge Extended [Activated Sludge Extended [Activated Sludge EitendediRo Treatient { 
1 [Ponds and Evaporation land Deiineralization land Deiineralization [Aeration, litrification/[)e[Aeration,litnfication/De[Aeration,litrification/Det 1 
1 lAqua-Chei unit reclaiis 1 1 nitrification nitrification nitrification 1 5 
1 nitrogenous coipounds III lilt 
I [froi wastewater. 1 1 1 1 1 1 1 


iConents Iftfia Cbei unit to start 1 1 [Discharge coiposed of IWTP effluent and coolinglMHTP effluent and coolisglOutfall abandoned. Old 1 
1 lup in 1987. Also dischargel I IMUTP effluent and coo ling I water. T-E lead discharge [water. T-K lead discharge [process water sewer. 1 
i Ifroi Puritan- Bennett 1 t [water. Outfall Abandoned [stopped lid 1986. Plant [stopped lid 1986. Plant 1 1 
! ' I 1 S 1 IdecouisgioQed/diBiantledldecoiiisBioned/disBantledl ! 


[Design Flow (1000i3/day) 1 3.60 I lA 1 3.60 1 9.10 1 9.10 1 9.10 1 U 1 
iHean Annual Flow (1000i3/dayl 1 2.50 ! 121.00 1 2.50 1 189.00 I 189.00 1 189.00 1 1.20 1 


iPipe length froi shore (■) 1 381.00 I 418.00 1 335.00 1 152.00 1 128.00 1 116.00 1 305.00 1 
iPipe Diaieter Icil ! 45.60 1 45.70 1 38.00 1 152.00 1 122.00 1 122.00 1 20.00 1 


iVater Depth at end of pipe (i) 1 7.30 1 7.90 1 10.70 1 6.10 1 6.10 1 6.10 1 6.10 1 
iVater depth above end of pipe (i)! 6.90 1 7.90 1 lA 1 5.50 1 5.50 1 5.50 1 6.00 I 


iDiffuser :io: IIOIMIIOIIOIIO; 
nuiber of ports I I 1 \ \ i \ \ 



(R) 




IiUke/Oatfall 



iDapoit Caudi 
:Ootfall 



IDopoBt Cuada 
; Intake 



MIS/INIS lo. 
Structnre lo. 
lap Imber 



Operatiig Antbority 

locatioa 

Sopplier/Beceiver 



t000lt0102 

8 

14 



tMmtO(2 

9 

14 



illD 

iHaitlaiid 

1st. UvreDce Biver 



illD 

llaitland 

lit. Lawresce SiTcr 



Poiit of Difcharge 
Teniaal Baiia 



ictifit; 



Froe«t8 Type 



Sapply/Discbarje Type 
Treatieat Type 



iOffikore 

!St. Uwretee Biver 



!St. Lmresce Biver 



iSytketici aed Tetra-etkyllSytbetict atd Tetra-etbyl 
Head MaBoiactoriBS Head laBofactariBg 



!T-8 Lead froi lead-sodiuilT-E Lead froi lead-iodim 
laid etkyl-cbloride. Hfg land ethyl-ckloride. Nfg 
lof ityloB,p)aitics,fre<a !of By)oB,plaitict,freoB 
iCoBtinoou ICoitioooBi 

!ftctivated Slodge ; 



CoBienta 



JTreatieBt of Hqub Sewage I TvIb latake porta. 
lT-8 Lead plant is boh ;t-E Lead plant is no* 
IdecoMisiioDed/diiBantledideconitiioBed/dinMBtled 



Deiign Plow llOOOiJ/day) 
lean kmul Flow llOOOil/day) 



U 



1.2« 



354.01 

ii5.eo 



Pipe leigtb froi sbore (■) 
Pipe Diaieter (ci) 



134.00 
25.00 



(.00 
152.00 



later Depth at end of pipe III ! 
later depth aiwfe ttA of pipe (ill 



(.10 
(.00 



Diffuier 
Imbec of porta 



W 



















'^■^^^^^J^^^A 






CANAO* 
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;>.v;: 



■iEr*!'- 
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L E C B N D 




— - 


Effluent Pipe 




Effluent Pipe with 
8 Port Dlffu.er 


— ~ 


Uater Intake Pipe 


land Ukc 
1 » 


Shore Based Effluent Pipe 


Shore Based Intake Pipe 


100 ss - 


Diaaeter (100 ca) of 
Siora Sewer Outfall 


100 cso •- 


Dlaacter (100 ») of 

CoBblned Sewer Overflow Outfall 


100 s » 


Dlaaeter (100 ca) of ! 
Sanitary Sewer Outfall 


100 EO » 


DlaMter (100 ca) of 
Eaergency Overflow Outfall 


EO*. 


Shore baaed Eacrgcncy 

Overflow j 


(A) 


Abandoned 




M H M-l=l 



\ 



:iaM 
!lBtake/Oiitfall 


IPrescott HTP 
; Intake 




IPrescott KTP I 
lOutfall 1 






1 

4 


!DHIS/INIS lo. 
iStnicture Ro. 
INap Ruiber 


* 
1 
1 

1 

1 


220001245 

1 

IS 


; 220001245 : 
! 2 1 
! 16 ! 






[Operating Authority 

iLocitioD 

iSupplier/Receiver 


INDR PDC 

IPrescott 

;st. Laurence River 


IMDI PDC 1; 
IPrescott I 
;st. Lawrence River I 






1 
1 

1 

1 
1 


IPoiat of Discharge 
iTeninal Basin 


1 

1st. Lavrence River 


lOffshore 1 
tSt. Lawrence River I 






1 

1 


lActivity 

1 Process Type 

iSupply/Discharge Type 
iTreatient Type 


1 Municipal Hater Treatient 
1 

t; 
1 

Iphysical and Cheiical 
iTreatient 

1 
1 

;CO&tiQQ0U8 

IFiltration 

iDisiafectioQ 

* 

1 


iHunicipal Hater Treatientl 

IBackvash filter effluent I 
lOutfall i 

1 Batch : 

iSo Treatient of Filter 1 
IBackvash Effluent 1 






iConeats 


1 
1 

t 
1 




: Discharge Pipe was Old 1 
ll&take line now filter 1 
! backwash outfall 1 

1 'i 


I 


! 


1 

i 

1 
1 

R 

1 


iDesign Flow (1000i3/day) 
INean Annual Flow (1000i]/day) 


1 
1 


B.20 
5.40 


1 lA : 
I « ? 


1 

1 

i ! 




1 
t 

1 


;Pipe length froi shore (■) 
;Pipe Diaieter (cil 


I 
1 

J: 


122.00 
(1.00 


: RA 1 

I 30.00 1 






1 


'Jater Depth at end of pipe (■) 
1 Mater depth above end of pipe 


t 

(■)! RA 


6.40 


1 lA I 

t m 1 


1 

1 




1 
1 

1 


IDiffaser 

! Ruiber of porti 


1 
1 
1 
t 




; RO ; 

• 1 
» 1 


1 




1 
1 

1 






I 
I 



L e C C H D 



lan<l lake 

II 
100 ss 






100 cso 



100 s 



100 £0 »- 



co^ 

<A) 



Effluent rip* 

Efducnt rip* with 
8 Port 01 ((user 

Uaier Intake Pipe 

Shore Based Effluent Pipe 

Shore ■••c«) Intake Pipe 

Dlaacter <100 ca) of 
Stars Sewer Outfall 

Dlaseter (100 ca) of 

Coablncd Sewer Overflow Outfall 

Dlaaeter (100 cb) of 
Sanitary Sewer Outfall 

Diaactcr (100 ca) of 
EBCrgcocy Overflow Outfall 

Shore baaed Eacrgency 
Overflow 



/ * 
♦9 







A/ - 


















;iiM ;preicott Kpcp I ; i 

llntike/Outfall lOutfall I J ! 

1 


■ 1 1 
1 1 1 
1 » 1 

1 (' 1 


lOHis/iMis lo. ; 1101101122 ;;:;;; 

! structure lo. ! 1 ! 1 ! ! i ! 
IHap linber ! 17 ! ! 1 I ! ! 

1 


1 ■ •---•••---•-•.•--••-••-••-•-•••----————---»-.-.-.»•*-.-- --^•**w.»*---.*«-«— -••**. 

lOperating Authoritr IMOS ! ! S ! I I 
; Location :Preacott :;!!!{ 
lSupplier/lecei»er ISt. Lawrence River 11!!!! 


1 ' ---.....--..-..-.-....--. — ....................................... 

;PoiDt of Discharge lOffshore \ I I \ \ \ 

iTeni&a) Basia ISt. Lavreoce Rifer ! ! ! ! ! ! 

t 


lActivitj JHunicipal Sewage 1 ! ! ,' I 1 

: iTreatMDt ! ! ! I ! | 
1 1 1 1 1 III 

1 1 i 1 1 1 1 « 
1 > 1 r 1 i i ( 

1 1 1 1 1 1 1 1 

! Process tfpe iPriiarf TreatMDt 1 | ' | 1 ! 

1 • 1 « 1 1 1 1 
I I i ( 1 1 I 1 
1 1 1 » 1 1 1 1 

iSopp If /Discharge Type ', U ', ! I J ; ; 

iTreatKot Type iAnaerobic Digestion 1 I I \ \ \ 

! :p BeKval-ContinaoQS \ ! ! { *, ; 

• 1 1 >; 1 1 1 1 
1 1 1 1 1 1 1 t 
1 1 1 I 1 1 t 1 
1 1 « 1 1 I t f 

t t t i t 1 1 I 

1 1 1 1 t I 1 t 


1 ■ " ... - ................. ..............r 

ICouents !{ ^ ^ ! 

1 I 1 1 1 
1 lilt 
1 111 1 
1 1 I t 1 
I Jill 
1 > I 1 1 
1 


1 1 

i 1 
1 1 

1 1 

• 1 

1 1 

• t 


,- . ... - ... ................................. .............................. ..». _ _ _ --.._.._......................_....._ 

IDesign Flow I1000i3/daf) 1 5.68 !:;:;; 
idean Annual Flow (1000i3/(taT} 1 S.16 1 I 'i f ! ! 


iPipe length froi shore (■! ! 168.00 \ \ \ \ ', \ 
IPipe Diaicter (cil ! 107.00 1 5 J 1 J J 

1 


iHater Depth at end of pipe (■) 1 4.57 \ \ \ ', \ \ 
iMater depth above end of pipe (■)', 3.50! \ \ \ \ \ 


IDiffuser ! K) 1 1 i 

!liaber of ports ! 1 i 1 1 


1 1 






WJF^^^^^^^^^^'^^^^^* 




laie 

InUke/Oatfall 



OHIS/IHIS lo. 
Stnictare lo. 
Map Imber 



Operating Authority 

location 

Sopplier/Beceifer 



Point of Discharqe 
Teninal Basin 



Activity 



Process Type 



Sapply/Discharge Type 
Treatient Type 



Coiienta 






ICasco Coipany 
; Intake 



0001720002 

1 

19 



;iiD 

ICardinal 

!St. Laurence Biver 



1st. Lavrence River 



iProcessiig of food and 
iBelated Products 



!Het corn lilling and 
!oil refining processes 

iContinuoQS 

i Screening I Chlonnation 



!T«o intake pipes each 
Ivith a diaieter of 60 ci 



Design Flov I1000i3/day) 
Mean Annual Plow (1000i!/day} 



3B.00 



Pipe length froi shore It) 
Pipe Diaieter (cil 



SO.OO 
60.00 



Hater Depth at end of pipe {■} 
Hater depth above end of pipe (i 

Diffoser 
lo^r of ports 



10.00 
9.00 



Casco Coipany 
Outfall 13 



iCasco Coipany 
iOutfill 



iCasco Coipany 
:Outfall 



0001720002 

2 

19 



0001720002 

3 

19 



0001720002 

'I 
19 



IID 

Cardinal 

St. Lavrence Biver 



illD 

ICardinal 

iSt. Lavrence Biver 



!IID 

[Cardinal 

:st. Lavrence River 



Shore 

St. Lavrence Biver 



1 Shore 

1st. Lavrence Biver 



1 Shore 

1st. Lavrence Biver 



Processing of food and 
Belated Products 



Met corn ill ling and 
oil refining processes 

Continuous 
lone 



1 Processing of food and 
IBelated Products 



IHet con lillisq and 
loil refining processes 

{Continuous 
ilone 



1 Processing of food and 
IBelated Products 



iHet corn lilling and 
loil refining processes 

iContinuous 
Hone 



Cooling vater outfall 
reioved by lid 19B7 and 
flov redirected to the 
central outfall 



[Central outfall 
Idischarges cooling vater 
land surface runoff 



iHest outfall discharges 
Icooling vater and surface 
1 runoff 



10.00 
1.00 



70.00 
29.50 



15 



0.00 
30.00 



0.00 
60.00 



9.00 
Q.OO 



9.00 
0.00 



00 



10 



10 



10 



Casco Coipany 
Outfall 12 



ICasco Coipany 
lOutfall n 



[Cardinal HTP 
llnUke 



0001720002 

5 

19 



0001720002 

5 

19 



lA 



6;. 

19 1 



IID 

Cardinal 

St. Lavrence River 



HID 

ICardinal 

[St. Lavrence River 



IMDI 

ICardinal 

1st. Lavrence Biver 



Shore 

St. Lavrence Biver 



1 Shore 

1st. Lavrence Biver 



1st. Lavrence River 



Processing of food and IProcessing of food and IMunicipal Hater Treatientl 
Belated Products IBelated Products [ 1 



Net corn ill ling and 
oil refining processes 

Continuous 
Rone 



IHet corn lilling and 
loil refining processes 

I 
I 

IContinuous 
1 Aerated Lagoon 



II 



U 



Conon discharge vith 
Outfall fl. Casco also 
provides treatient of 
Cardinal's sevage. 



IConon discharge vith 
lOutfall 12. Casco also 
[provides treatient of 
iCardinal's sevage. 



47.00 
42.00 



3.00 
3.00 



lA 



05.00 
76.00 



65.00 
76.00 



175.00 

30.00 



7.00 
6.00 



7.00 
6.00 



lA 
U 



10 



10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 






I 



I 



iNaie 
llDtake/Outfall 



lictivity 



iProcess Type 



iSupplj/Discharge Tjpe 
iTreatient Type 



iConents 



: Iroquois HTP 
; Intake 



! Iroquois STP 
iOutfall 



iNuoicipal Vater TreataentlHunicipal Sevage 
! ITreatMot 



iPhysical and Cheiical iPriiary Treataent 



IOd Deiand 
iScreeoing and 
iChloriitatioa 



iContinuout 
iScreeniog, settling, 
IP Reiovai-CoBtiaDoas 



aluil 



iDiffoser 
limber of porti 



IKS 



3 ; 



IDHIS/INIS No. 
; Structure lo. 
[Nap Nuiber 






220001254 

I 
20 


1 

1 

1 




120000159 1 

2 ; 
20 ; 


1 
1 
1 

li 

* 




1 
1 

i 
« 
1 

1 


1 

\ 
t 


lOperating Mhority 

1 Location 

1 Supplier/Receiver 


IHBM 

: Iroquois 

Est. lawreDce River 




IKON 

! Iroquois 

1st. Laurence River 


1 


'1 

1 

1 


I 

1. 
t 

1 

1 


1' 

t! 
ifi, 
1 


1 
I 

1 

i 

t 

1 


!Point of Discharge 
iTeninal Basin 


;st. 


Laurence River 




lOffshore 

;st. Lawrence River 


1 
1 


1 

it 
1 


t 
t 


1 
» 
1 
1 


1 
1 



iDesign Plow {100l)i3/day) I 
iNean Aanual FIom (1000i3/dayl ! 


4.54 1 
2.72 ; 


4.54 ! 
2.72 : 


1 1 

i i 


1 t 
1 ' 


[Pipe length Itot shore (■) ! 

[Pipe Diaieter (ci) ! 

1 .-„-........ 


91.44 ; 

61.00 ; 


150.00 ! 
91.44 1 


1 1 
\ 1 


1 1 
1 1 
< 1 

4 * 


iNater Depth at end of pipe (•) ; 
!Mater depth above end of pipe (■) ; 
I """"""" "■■""■"*■*■" — ----------- — — — — — 


11.58 : 
u.si ; 


6.10 : 
4.57 ! 


* 1 

1 1 

• 1 


1 1 
• 1 

1 



I 
I 
I 



I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 




L e c e H D 




— 


Efflu«nt Plp« 




EfflMOt Pipe with 
B Pert OKfuscr 


•-— 


Vat«r latak* Pipe 


land lake 
1 ^ 


Shore kaacd Cf fluent Plp« 


■<1 


Slwr* Ba««4 Intake Pipe 


100 ss ► 


Dtawter (100 c«) ot 
Star* Sever Outfall 


100 cso ► 


OlaMter (100 ca) of 

CoaUned Sewer Overflow Outfall 


100 s »- 


Mawler (100 ») of 
Sanitary Sever Outfall 


100 10 »- 


DlaMter (100 ca) of 
tmrnt^ncf 0««rflav Outfall 


»► 


Shore ka«e4 Eaeriency 
Overflow 


(A) 





I 



Naie 
Intake/Outfall 



iMorrisburg KTP 
: Intake 



IBornsburq HPCP 
iOutfall 



Gohi i Hass Canada Inc. 
OutfalJ 



OHIS/IHIS Mo. 
Structure Ho. 
Nap Nuiber 



220001012 

1 

22 



12000016B 

2 

22 



lA 



3 
22 



Operating iuthontj 

location 

Supplier/Receiver 



:mdi) 

iHornsburg 

;st. Laurence Biver 



INIIII 

JHorrisburg 

iSt. Lawrence Biver 



IND 

Morrisburg 

St. Laitrence River 



Point of Discbarge 
Tenunal Basin 



ISt. Lawrence River 



I Shore 

1st. Lawrence River 



Shore 

St. Lawrence River 



Activity 



Process Type 



Supply/Discharge Type 
Treatient Type 



IHunicipal Kater TreatwDtl Municipal Sewage 
', ! Treatient 



iCheiical Treatient 



! Continuous 

IChlorination only 



IPriiary Treatient 



iContinuous 

1 Conventional Lagoon 



Production of cheiicals 
and related products 



Mfg of peiigias£ from raw 

laterials, as well as the 

ifg of an oil additive 

Continuous 

Package sewage treatient 

plant 



Couents 



Design flow is for 
treated sanitary only, 
eicess IS stori and 
cooling water 



Design Flow (1000B3/dayl I 
Mean Annual Flow I1000c3/day) ! 


HA 


2.19 : 


NA 


t 

3.13 ; 




0.01 1 ; 

0.50 1 ! 


1 ( 
1 1 


Pipe length frou shore {il : 
Pipe Diaieter Ici) ! 




76.20 1 

61.00 : 




6.10 1 

61.00 ; 




0.00 ! i 
38.00 ! ;: 


t < 
1 1 
1 1 
i 1 


Hater Depth at end of pipe li) 1 
Water depth above end of pipe (■)! 


HA 


ifi.oo : 

1 
1 




1.80 ; 
1.30 ; 


NA 

u 


1 1 
r 1 
r f 


1 1 

1 t 
1 1 



Diffuser 
Nuiber of ports 



NO 



MO 






I 



I 
I 



;iue 
UnUke/ODtfall 


lOmabrack TW tfTP lOsnabruck TWP KPCP 
:inUke 1 Outfall 




llraft Foods Ltd. 
lOutfall 


1 
1 

1 
1 


1 1 1 
1 1 1 
• 1 t 

1 i' 1 


mHis/ims lo. 

; structure lo. 
iHap luiber 


; 220001003 : 120000140 
: I ; 2 

: 24 1 24 


1 0001940006 ; 

1 3 : 
1 24 ; 


i 1 1 
1 I 1 

) » 1 
t 1 1 

1 1 1 

1 1 1 


1 Operating Authority 

1 location 

! Supplier/Receiver 


iHDi :ndi 

llngleside llngleside 

:st. Laurence River ISt. Lavrence River 




;iiD 

llagleside 
iBoople creek 


It 
> 

f 

4 

1 


> • t 

» » ( 

1 • » 

t 1 1! 
• 1 1 
1 1 1 


iPoiDt of Discharge 
ITeniaal Baiin 


1 lOffshore 

:st. Laurence River ISt. Laurence River 




! River louth 

ISt. Laurence River 


1 
1 
1 
t 


< 1 1 

< 1 i 

1 1 1 

1 • 1 


1 Activity 

lProce«« Type 

iSupply/Diicharge Type 
tTreatient Type 


municipal Mater TreatientlMunicipa] Sewage 
i ITreatient 

ICheiical Treat»ent iPriiary Treatient 

IContiDoons ICoBtinuout 
ICblorinatioi ! lA 


■ 


iNanufacturing of food '. 
1 products I 

IMilk is lade into cheese 1 

iCoatiouoas ! 
IKitended Aeration 1 


! ! ! 

{ ! 1 

< 1 1 
i . 1 1 
1 t 1 

I 1 1 

■ 1 1 

II 1 
III 

1 1 1 
1 1 t 
1 1 1 
• 1 1 

; ! 1 

1 1 1 
III 

{ ! ! J 

1 1 1 J 
1 I 1 

1 II 1 


iCoHentt 


lApproiiutely UX of 1 
ivater ii osed by (raft ! 
; Foods Ltd. I 








1 1 1 
1 1 1 
1 1 1 
1 1 1 

1 1 • 
1 1 1 

III 

1 1 1 


IDesign Flov (I000i3/day) 
;iean AoDual Plov llBOOiB/day) 


I B.20 I 
I 4.10 ; 


1.50 
0.91 


1 lA 


3.00 ; 


1 1 « 

1 t 1 

I 1 I 
1 t 1 


IPipe leogth froi ibore (■) 
iPipe Diaieter (€■) 


; 1020.00 ; 

; 40.64 1 


(1.00 
30.50 


lA 

lA 




1 1 1 
1 1 1 
1 t 1 
1 1 1 


IVater Depth at eid of pipe (■) 
1 later depth above end of pipe 1 


; 10.70 1 

■)! 9.10 ! 


4.60 

4.61 


lA 

; lA 




I 1 1 
1 J 1 

1 1 1 
1 1 1 


IDiffuer 
iiniber of ports 






: 10 




1 ■ 1 f 
I 1 1 

1 1 1 1 
1 1 1 



I 
I 




I 



HaK 

lotalce/Oatfall 



lUng Sault NTP 
; Intake 



;Lonq Sault KPCP 
lOutfall 



OHIS/IfllS No. 
Structure Bo. 
Hap Nuiioer 



220000996 ! 

1 ; 

25 : 



120000131 

2 

25 



OpeiatiDg Authority 

Location 

Supplier/Receiver 



;iiong Sault 

1st. Lawrence Eiver 



iMON 

:Lodc{ Sault 

1st. Lanreoce River 



Point of Discharge 
Teninal Basin 



I St. Lawrence Biver 



1 Off shore 

1st. Lawrence Biver 



Activity 



Process Type 



Supply/Discharge Type 
Treatient Type 



IHunicipal Hater TreatientlHunicipai Sewage 
1 ITreatient 



ICbeBical 



tCo&tinnoas 
IChlorination 



I Secondary 



1 Continuous 

IConventional Activated 
1 Sludge 



Couents 



Diffuser 
Nuiber of ports 



K 



Design Plow {1000i3/day) 1 
Mean Annual Flow I100ii3/day) 1 


2. JO 1 
1.20 1 


1.40 1 : 

0.77 1 : 


■ 1 1 

> 1 1 
1 1 1 

t t 1 


Pipe length froj shore 111 ; 
Pipe Diaieter (ci) 1 


1910.00 1 
36.00 1 


110.00 : ! 
38.00 ; ; 


! 1 f 
t 1 ( 

' > 1 
' 1 1 


Hater Depth at end of pipe (i) 1 
Mater depth above end of pipe (■) 1 


10.10 1 
7.10 I 


3.00 1 1 
2.60 1 1 


I 1 1 

' • 1 

> 1 r 



I 




33 
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N .>.j7 










Naae 

Intake/Mfal 



CornviU HTP 
Intake 



OHIS/ims Ro. 
Structnre Ho. 
Map Noiber 



2201101049 

1 

26 



OperatiDg Authority 

LocatioD 

Supplier/Eeceiver 



Him 

Cornwall 

Uke St. lavreoce 



Point of Discharge 
Teninal Basin 



St. Lawrence Biver 



Activity 



Process Type 



Snpply/Discharge Type 
Treatient Type 



Hunicipal Hater Treatient! 



Physical and Cheiical 
Treatient 



ContiDQons 

Sand Filters 
Settling Tanks, Alui 
Fluoridation 



Conents 



IPipe located at 
!dai vail 



Design Flov 
Mean Annua] 



(ll)00i3/dayl 
Flow l!000i3/day) 



Pipe length froi shore li) ', 
Pipe Diaieter let) I 

Mater Depth at end of pipe ii) I 
Mater depth above end of pipe (■)! 

Diffuser ! 

Nuiber of ports ! 



100.00 ; 
45.00 ! 



107.00 : 



12.20 : 



u 



laM 

iDtake/Oatfall 


iDoBtar Pine 
; Intake 


Paper 




iDoitar Fine Paper 
;Outfall 


ICornwall KPCP 
lOutfall 


iNariiac Inc. 
lOutfall 




ICourtattlda Ltd. 
1 Intake 




ICourtaulds Ltd. 
lOutfall 




IBCL 
lOutfall 




OHIS/IMIS lo. 
Structure lo. 
Hap iQiber 




0000140301 

1 

27 


: 0000140301 
! 2 
! 27 


I 110000132 

; 3 

: 27 




lA 


4 


: 0001900000 
! 5 
! 27 


1 0001900000 

: i 

1 J7 


n 


6 1 
27 1 


Operating Authority 

Location 

Supplier/Beceiwr 


illD 

iCornvall 

1st. Lawrence River 




!I1D 

ICornvall 

:st. Laurence River 


IMOS 

ICornwall 

1st. Lawrence River 


HID 

ICornwall 

1st. Lawrence Biver 




HID 

ICornwall 

1st. Lawrence Bivet 




HID 

ICornwall 

1st. Lawrence Biver 




HID 

ICornwall 

1st. Lawrence Biver 




Point of Diicharge 
Teriinal Basin 


1st. Lawrence River 




[Offshore 

1st. Lawrence River 


lOffshore 

1st. Lawrence Biver 


1 Shore 

1st. Lawrence Biver 




1st. Lawrence Biver 




lOffshore 

1st. Lawrence Biver 




lOffshore 

1st. Lawrence Biver 




Activity 


:Pulp i Pape 


r tfg. 




iPulp 4 Paper Hig. 


1 Municipal Sewaqe 
I Treatient 


ITeitile Ranufacturinq 


1 Synthetic Teitile 
manufacturing 




1 Synthetic Teitile 
IHanufacturinq 




1 Synthetics Producer 




Process Type 

Supply/Discharge Type 
Treatient Type 


Ilraft Pulp process 

iapplied to logs and chips 

iproducing fine paper 

;Coatinuou8 

{Screened ( chlorinated 


llraft Pulp process 
lapplied to logs and chips 
Iproducing fine paper 
IContinuoas 
IPriiary Clarifier 


iPriiarr Treatient 

1 Continuous 
lAnaerobic Digesters 
1 Sludge Dewaterisg 
IP reioval-Continuous and 
iChlorination 


iMeavinq and Dyeing 
I polyester fabric 

1 Continuous 
IBone 


100\ 


IRayon production via 
Ireactinq dissolved 
1 sulphite pulp 
iContinuous 
Hone 


IRayon production via 
1 reacting dissolved 
Isulphite pulp 
IContinuous 
iRone 


1 1 

1 Viscose supplied by J 
ICourtaulds is lade into ', 
ICellophane 1 
IContinuous ' 
Hone I 


Coneoti 








lAlso discharges effluent 
Ifroi Cornwall Cheiicals, 
land 2 GIL plants 


1 Liquid Sludge hauled 
Ito Lagoon site 








1 




1 Share outfall with BCL 


iShare outfall with 
ICourtaulds Ltd. 


~ 1 


Design Flos (lOOOiS/dayl 
Mean Annual Flow [1000a3/day) 




ISO.OO 
84.00 


1 150.00 
1 84.00 


1 109.00 
1 47.64 




lA 


324.50 




160.00 
68.10 




11.(0 
10.00 


: II 


4.10 1 


Pipe length froi shore (■) 
Pipe Diaieter (ci) 






3.00 
91.00 


1 92.00 
1 122.00 


1 607.00 
1 107.00 






68.00 
15.00 




150.00 
120.00 




280.00 
45.00 


1 280.00 [ 
1 45.00 ; 

t 


Hater Depth at end of pipe (■) 
Nater depth above end of pipe 


I); 




7.00 
7.00 


1 7.00 
1 6.00 


1 11.58 
1 10.36 




NA 
NA 






6.00 
6.00 




11.00 
11.00 




11.00 1 
11.00 1 


Diffuier 
luiber of port« 








! m 

; 26 


1 TBS 

1 9 




HO 








: IBS 


10 


m 


10 ! 



I 

I 
I 
I 
I 



L I C ■ H D 



Efftacfit rip* 

CfflMSt Pipe Vltll 

• P«r( DlffuMr 
Wat«T lacalw Pip* 
Shore bM^ Efflumt Plp« 
Shore ■«o«4 latak* Pipo 








I 




lj......v'> * / -* T*---.,* *-^i:.:, J ^ *^ •■'-vVX'rt. 
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Ilaie 
llntake/Oatfall 



lActivitj 



[Process ffft 



I Sn^lf /Discharge Type 
!Treatient Type 



iCharlottenbargh TW VTP 
I Intake 



IBichioDd Die Casting Ltd.lBichiond Die Casting Ltd.! 
ilnUke lOatfall I 



llhuicipal later TreatientlDie Casting Plant 



SPbysical Treatient 



iCoDtinaoat 
! Filtration 



! Physical Treatient 



iConti&uoos 
[Filtration 



[Die Casting Plant 



n 



iContinuoas 
Hone 



1 ■"" —---—""----"-" 

iDHIS/IilS lo. 
iStructare lo. 
iMap Iniber 


! n 

1 


1 
29 


U 

t 

1 


I 
29 


{ n 


2 ! 
29 [ 




V 
<: 
1 

1 

1 


1 

1 

1 


[Operating intbority 

[Location 

[Sopplier/Receirer 


[hh/iid 

iSouerston 

[St. Lawrence tiver 




illD/NDI 

[Sooerstown 

[St. Lawrence Biver 




!IID ;! 

[Sonerstovn 1 
[Creek to St. Lawrence R. [ 


t 


1 

» 
1 
1 
1 
1 


1 

* 

1 
1 


[Point of Discharge 
ITeninal Basin 


1 

[St. Lawrence River 




1 

[St. Lawrence River 




[River Mootb 

[St. Lawrence River 


1 
1 

1 


* 


1 


1 



[Coaents 



[Intake shared with [Intake shared with 
[Ricbiond Die Casting Ltd.lCharlottenbargh TVP 



[Diffuer 
[Imber of ports 



[Design Flow (1000i3/day) ! 
[Rean ianoal Flow [1000i3/day) [ 


H 


0.10 [ 

1 


It 


0.80 [ 

( 

1 


2.(1 I 
2.(0 [ 


I! 1 

1 1 
1 1 
> 1 


1 


[Pipe length froi shore (■) [ 
[Pipe DiaMter (n) [ 




92.00 [ 
30.00 ! 




92.00 ! 
30.00 ! 


•.II : 

30.00 [ 


t 

1 1 
' 1 


1 
r 

1 

f 


[Hater Depth at end of pipe (■) [ 
[later depth above end of pipe (■)[ 

1 




3.00 [ 
2.00 ; 




3.00 ! 
2.00 [ 


0.00 [ 
0.00 [ 


S 1 

■ 1 

> I 


1 
1 
1 

1 









I 






•:■■■' .■■>,••■ 'xiii>'5« ;C-'"" 













tlat«r lataka Pip* 

1m4 lake Stora ■»■»< Bf(l«M«t Pip* 

1 1 Skara laaaJ lataha Up* 

100 » ► UaHtar (100 «) •! 
St«(a Sawar Oat fall 



laaa ii 



100 CSO ► Maaatar <IO0 ca) af 

CwHaii Sawar Onrflow Outfall 

100 t »• MaMtar (100 ca) mt 

Saaitary Saaar Oat fall 

100 10 ► MaMtar <100 ca) af 

rgaacjr Ovarflaw Oatfall 



W jP 






Shore h»»^ taaracacy 

I^MrflOH 



(*) 







•C* -^.N 






I 
I 
I 



iiiiffifi 

(16141} 



